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This report describes the conclusion of activities at Penn State Uni-

versity supported by NASA Grant NAG5-1211, "Statistical Algorithms for

Handling Low Count Per Bin Datasets". This report covers the period from

May, 1990 through April, 1991.

The purpose of this grant was to develop and test algorithms for fitting

HEAO-2 Imaging Proportional Counter data in cases where the total number

of counts per spectrum was small. The proposal was made to NASA through

the Astrophysics Data Program NRA, and was accepted and funded for one

year starting in July, 1989.

The proposal was based on work described in Nousek and Shue (1989),

which tested the effect of applying X 2 fitting to simulated datasets com-

puted from an ideal distribution, as a function of the number of counts in

the datasets. It was shown that the inferred 'best fit' parameters system-

atica/ly differed from the original ideal ones. Nousek and Shue explored an

alternative statistic proposed by Cash (1979), called the 'C' statistic, and

found that it was free of bias.

Based on these results the proposal which was funded through this grant

was to perform similar testing on ideal simulated spectra from the HEAO-2

IPC instrument. If a bias were detected, the 'C' statistic would be applied

to the IPC data, and similarly tested. If the 'C' results were found to be

bias free the fitting algorithms would be provided to the HEAO-2 analysis

center at the Smithsonian Astrophysical Observatory in Cambridge, Mas-
s,oh u._ott_
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The activitysupported by thisgrant consistedof the following.Dr.

Rick Harnden of the Smithsonianprovided the IPC responsematriceson

the PrincipalInvestigator'srequestin July,1989. Mr. ChristopherFrye,a

seniorundergraduate Honors student(and UniversityScholar)acceptedthe

IPC testingprojectforhisundergraduatethesisprojectin August, 1989.

In the processofcompletinghisundergra_luatethesisin August, 1990,

Mr. Frye successfullymodified the code used by Nousek and Shue to in-

corporatethe IPC responsematrix and effectivearea,and testedthe bias

introducedby the X2/analysis.His conclusionswere thatthe biasdetected

inthe idealcaseby Nousek and Shue isindeedpresentin the EinsteinIPC

case,but (atleastforpower law spectraof index -2)the sizeofthe biasis

roughlyhalfthatof the idealcase.Frye speculatesthat the smallerbiasis

due toa distributionofthebinswithzerocountsacrossthe spectrum,rather

than the concentrationatthe highenergyend seenintheidealdetectorcase.

AfterMr. Frye'sgraduationthe C-statisticand X2 fittingcode was re-

structuredintoa form which makes itusablein more generalcases.This

work was performed by Ms. Vida Farwana under the directionof Dr. John

Nousek. Instructionscoveringtheuse ofthissoftwareand a sampleproblem,

plusa generaldescriptionofthe C-statisticmethodology has been prepared,

and a copy appended to thisreport.

The projectwillbe completed on April 30, 1991. The finalmonth's

activitieswillconsistofbetatestingofthe softwareby Mr. Greg Berthianme,

and distributionof the manual and softwareto Drs.Steve Murray and F.

Rick Harnden at the SmithsonianAstrophysicalObservatoryand Drs.Nick

White and Keith Arnaud ofthe High Energy AstrophysicsScienceArchival

Research Center at Goddard Space FlightCenter. During thisperiod we

would be prepared to alsodistributecopiesto any sitesdesignatedby the

NASA ScienceOperationsBranch.
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